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DESCRIPTION 

Field of the invention 

In a great deal of equipment and chemical processes, a gas phase and a liquid phase have 
to be distributed in as homogeneous a manner as possible, primarily to ensure the desired 
5 proportion between the different fluids or reagents. It is also necessary to ensure a substantially 
even distribution of the fluids or reagents along the frontal surface of a reactor so that the 
different zones of the reactor work under substantially identical conditions. 

Prior art 

The present invention constitutes an improvement to a distributing and mixing device 
10 described in French patent application 02/09076. The device described in that application 
comprises supply means to distributor plates intended to equip fixed bed reactors operating in 
certain gas/liquid ratios, which can define an interface which is as stable as possible over the 
entire envisaged operating range of the reactor between the liquid phase and the gas phase. The 
distributor plate itself contains a plurality of conduits traversing said plate and comprising, in 
15 their upper portion located above the plate, a series of lateral orifices distributed over a plurality 
of levels certain of which are supplied with a liquid phase, the remainder being supplied with the 
gas phase. 

The novel aspect of the manner of supplying said conduits resides in the existence above 
the plate of a liquid phase retention volume the interface of which with the gas phase above is 
20 kept as stable and horizontal as possible to guarantee a regular supply to the conduits which 
separately receive a gas flow and a liquid flow which is almost constant. To produce that stable 
and practically horizontal interface, the liquid supply is organized so that the liquid is introduced 
into the retention volume of said liquid phase to avoid backflow and to limit foaming which can 
occur with certain fluids at the interface with the gas phase. 
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The present invention relates to the same field and can increase the stability of the 
interface between the gas and the liquid. This improves the distribution of the liquid and the 
liquid/gas mixture over the cross section of the reactor. It can also amortize instantaneous flow 
rate fluctuations, which are frequent in fluid flow systems, and can limit foaming problems. Its 
5 implementation is very simple from a technological standpoint, which renders the present 
invention particularly suitable to remodeling existing units. However, the invention is also 
entirely applicable to new units. 

The prior art that is relevant to the application cited above is supplemented by United 
States patent US-A-4 235 847, which describes a device for mixing and distributing two fluid 
10 phases supplied across the two independent lateral lines and employing two annular peripheral 
zones for separate introduction of the liquid and the gas phase. 

In that patent, the liquid phase leaves the annular distribution zone by overflowing from 
the upper portion of said zone, which can cause perturbations in the interface between the liquid 
phase and the gas phase. Further, in that patent only the upper portion of the conduits is supplied 
15 with a mixed mist type phase. Thus, the device is highly sensitive to variations in the 
homogeneity of the composition of that mixed phase. 

Description of applications of the invention 

The present invention is applicable to reactors comprising a plurality of fixed catalytic 
beds traversed by a downflowing co-current of a gas phase and a liquid phase which can be 

20 introduced separately or as a mixture. More particularly, the invention is applicable to reactors 
for which the liquid flow, i.e., the flow rate of the liquid phase compared with the nominal cross 
section of the reactor, is in the range 1 to 100 kg/(m 2 .s) and usually in the range 20 to 80 
kg/(m 2 .s). The invention is particularly suitable for the case in which the volume ratio of the gas 
phase to the liquid phase is in the range 0 to 400 (0 excluded) and preferably in the range 0 to 

25 100 (0 excluded). 
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The present invention is also applicable to the case in which the reaction requires a close 
contact between the phases that are present, to facilitate dissolution of one of the compounds of 
the gas phase, for example hydrogen, in the liquid phase. This case is encountered in selective or 
complete hydrogenation of hydrocarbon cuts which may contain 2 to 10 carbon atoms or more, 
5 which is the particular case of hydrogenation of pyrolysis gasoline. 

More generally, the invention is applicable to chemical reactors for carrying out a variety 
of reactions, in particular hydrocracking, hydrotreatment, hydrodesulphurization, 
hydrodenitrogenation, hydrogenation of various cuts, such as hydrogenation of aromatic 
compounds in aliphatic cuts and/or naphthenic cuts, selective hydrogenation of acetylene 
10 compounds and diolefin compounds in olefinic cuts, and the hydrogenation of olefins in 
aromatic cuts. 

It can also be used in a reactor for converting synthesis gas (comprising hydrogen and 
carbon monoxide) to alcohols or hydrocarbons. 

The invention is also applicable to reactors carrying out reactions necessitating highly 
15 intimate mixing of a gas phase and a liquid phase, for example partial or complete oxidation 
reactions, amination, acetyloxidation, ammoxidation and halogenation reactions, in particular 
chlorination. 

In the specific field of hydrodesulphurization, hydrodenitrogenation and hydrocracking 
reactions, and particularly when high conversions are required to obtain a product containing less 
20 than 30 ppm or even less than 10 ppm (parts per million) of sulphur, for example, distribution of 
the gas and liquid phases has to be excellent, as the range for the gas to liquid volume ratio is 1 
to 400, usually in the range 1 to 100. 

An analogous case to the invention is encountered when using an auxiliary cooling fluid 
known as a quench, where very good contact between the auxiliary fluid and the reagents (or 
25 process fluid) is also necessary. 
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The device described in the present invention thus concerns fixed bed reactors, for 
example selective hydrogenation reactors or hydrotreatment reactors for oil cuts, but more 
generally any fixed bed chemical reactor treating a gas and a liquid feed hereinafter termed a gas 
phase and a liquid phase, which must be introduced as a mixture over the granular bed or beds in 
5 the reactor, that mixture having to be as homogeneous as possible and provide the best possible 
coverage of the reaction bed or beds. 

More particularly, the mixing and distribution device described in the present invention 
concerns selective hydrogenation reactors in which the volume ratio of the gas to the liquid 
phase is in the range 3 to 400 and preferably in the range 50 to 300. In the majority of cases, the 
10 gas and liquid phases supplying the reactor are introduced separately into the reactor. However, 
it is possible to treat the case of mixed supply (as a mixture) of the two phases, possibly by 
installing a device that encourages separation of the liquid and gas phases such as a honeycomb 
type coalescer. The remainder of the description describes the case of separate supply of the gas 
and liquid phases to the reactor. 
15 Description of the Figures 

Figure 1 shows a view of the upper portion of a reactor provided with a distributor plate 
comprising a certain number of conduits. The liquid phase arrives via a lateral tube into an 
annular zone in accordance with the present invention. 

Figure Ibis is a variation of the invention in which the annular zone is closed at its upper 
20 portion by a top forming a continuous surface. 

Figure 2 is a top view of a distribution device that shows the annular zone and its 
disposition with respect to the conduits. Figure 2 bis shows the fixing means for the wall 
defining the annular zone. 

Figures 3 and 3b show two embodiments of the lower cross sections of flow bringing the 
25 annular zone and the central portion of the distributor plate into communication. 
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Figures 4a and 5a are tomographs intended to illustrate a comparative example and an 
example in accordance with the invention respectively; Figures 4b and 5b are gas phase 
concentration profiles across a reactor diameter derived from the tomographs. 

Referring now to Figure 1: the gas phase (11) is generally introduced via the reactor top 
5 via a tube (1). The liquid phase (12) is introduced via a line (2) traversing the side wall of the 
reactor at a level between the distributor plate (20) and the lateral orifices (42) of the conduits 
(40) supported by the plate (20), such that the liquid phase opens into an annular vessel or 
chamber (28) located at the periphery of the reactor (10). 

The outer side of the annular chamber (28) is defined by the wall of the reactor (13) and 
10 the inner side by a substantially cylindrical wall (30) which is concentric with the reactor wall, 
located in the space between said reactor wall (13) and the outermost located conduits. 

In a top view of the reactor as shown in Figure 2, the outermost located conduits, i.e. 
those forming part of the largest diameter circle, leave a free space with respect to the wall of the 
reactor (13) inside which is the annular chamber (28) the outer wall of which is identical with the 
15 wall of the reactor (13). A primary aim of this annular chamber is to create a "buffer" volume in 
which fluctuations in the liquid/gas interface will be amortized. 

The central zone of the plate containing the conduits is thus supplied with liquid via its 
lower portion. This prevents a liquid jet deriving from the reactor inlet from perturbing the 
gas/liquid interface located above the plate and from creating turbulence and/or foaming in the 
20 - liquid zone. Turbulence and foaming are phenomena which should be minimized when 
supplying fixed bed reactors as they substantially perturb the homogeneity of the distribution of 
the gas and liquid phases, which is a vital condition for proper supply to the bed itself. The 
device of the present invention indirectly contributes to reducing foaming and turbulence. 

The annular chamber (28) is provided, preferably in its lower portion, i.e. the portion 
25 located close to the plate, with passages (32) that allow communication of the liquid phase with 



the central portion of the distributor plate (20). These passages which we term lower cross 
sections of flow (32) can form an assembly of discrete openings or a continuous opening. 

In accordance with the invention, the term "lower cross section of flow" (32) is used to 
define a cross section of passage such as an orifice or slot disposed at a lower level with respect 
to the higher level of the inner wall (30) of the annular chamber (28). Thus, these lower cross 
sections of flow are located below the mean overflow level of the liquid above the inner wall 
(30). 

Preferably, certain or the majority or all of said lower cross sections of flow are located in 
the lower half of the inner wall (30), typically below (the axis) of the liquid supply (20). 
Preferably again, the wall (30) comprises a plurality of lower cross sections of flow, distributed 
substantially along the periphery of the wall (30). 

Preferably, the liquid inlet (2) is not located facing a lower cross section of flow (32) to 
avoid a lack of equilibrium in the supply at this location. 

A further important point is that the cross sections of flow of the liquid from the annular 
chamber (28) to the centre of the distributor plate (20) via said lower cross sections of flow (32) 
remain between certain limits so that they preserve the interface between the liquid phase and the 
gas phase located above, limiting turbulence. 

Thus, the invention concerns a device for mixing and distributing a liquid phase and a gas 
phase placed inside a vertical reactor (10) upstream of a granular bed or between two successive 
granular beds, said device comprising a substantially horizontal plate (20) covering the whole 
cross section of the reactor and supporting a plurality of substantially vertical conduits (40), 
generally with a constant cross section, comprising: 

• an upper end (43) communicating with the portion of the reactor located above 
the plate (20); 



• a lower end (21) communicating with the portion of the reactor located below the 
. plate (20); 

• said conduits comprising lateral orifices (42) disposed along their vertical wall at 
different levels, allowing the gas phase and the liquid phase to be introduced 
inside the conduits, at least partially separated; 

• said device comprising a substantially vertical inner wall (30), generally fixed to 
the plate (20) at its lower portion, and located in the space between the wall of the 
reactor (13) and the zone occupied by the conduits, and defining an annular zone 
(28) which receives at least the liquid phase from outside the reactor and which 
communicates with the central portion of the plate (20) by means of lower cross 
sections of flow (32). Typically, the majority or all of said lower cross sections of 
flow are disposed on the lower portion of the inner wall (30). 

The distance separating the lower cross sections of flow (32) and the lowest lateral 
orifices (42) on the conduits (40) (typically disposed at a higher level) is generally more than 20 
mm and preferably in the range 100 to 300 mm, and the level of the liquid volume located in the 
annular zone (28) is typically higher than the level of the liquid volume over the plate (20) by at 
least 1 cm to ensure a sufficient flow of liquid through said cross sections of flow. 

Preferably, said level is generally in the range 1 to 10 cm. The flow rate of the liquid 
phase through the lower cross sections of flow (32) is preferably in the range 0.5 to 5 m/s. This 
can be achieved by suitable sizing of the lower cross sections of flow, taking into account the 
liquid flow rate. The width of the annular zone (28) is generally less than 5% of the diameter of 
the reactor, and preferably less than 2% of the diameter of the reactor. 

The height of the inner wall (30) is preferably defined so as to be higher than the level of 
the highest lateral orifices (42), and lower than the level of the upper end (43) of the conduits 
(40). 
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The upper portion of the annular zone (28) can in some cases be closed by a top (35) 
which renders it tight to the gas phase. 

The inner wall (30) can be fixed at its upper portion by tabs connecting it to the wall of 
the reactor, to free a cross section of flow in the form of a substantially continuous slot at its 
lower portion. However, any other fixing means is possible, and the invention is not limited to a 
particular fixing mode for the inner wall (30). 

. The device of the present invention can in particular but not in a limiting fashion be 
applied to selective hydrogenation reactors in which the ratio of the gas phase to the liquid phase 
is in the range 1 to 400 by volume, preferably in the range 1 to 100 by volume. 

Figure 1 shows an embodiment of the distribution device of the present invention in the 
case in which the distribution device is located at the inlet to a reactor (10) upstream of a 
granular bed (50) constituted by solid particles that may contain a catalytic phase. The reactor 
(10) may contain a plurality of beds of this type distributed over the height of the reactor and 
separated by a sufficient space to allow a distribution device as described in the present 
application to be positioned at the head or each bed or at least certain thereof. For devices in 
accordance with the invention located between two superimposed catalytic beds, it is possible to 
install a gas/liquid separation device upstream of the distribution device to supply the liquid to 
the annular chamber of the distribution device. This type of reactor comprising a plurality of 
spaced granular beds is used in a large number of refining and petrochemicals processes, 
particularly in processes for selective hydrogenation of hydrocarbon cuts containing 2 to 7 
carbon atoms. 

The distribution device is constituted by a substantially horizontal plate (20) covering 
approximately the whole cross section of the reactor (10). The plate (20) supports a plurality of 
conduits (40) opening at their upper end via an upper opening (43) and having along their lateral 
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wall a series of lateral orifices (42) intended for the separate passage of the liquid phase and the 

gas phase inside the conduits, to' mix them intimately inside said conduits. 

The shape of said lateral orifices can vary widely, generally circular or rectangular, said 

orifices preferably being distributed over each of the conduits on a plurality of levels that are 
5 substantially identical from one conduit to another, generally at least two levels, and preferably 3 

to 10 levels, to allow the establishment of as regular an interface as possible between the gas 

phase and the liquid phase over the whole of the envisaged operating range. 

The distance between two successive levels is generally over 20 mm, and preferably in 

the range 50 mm to 150 mm. The maximum width of the lateral orifices which, depending on 
10 their shape, will correspond to the diameter if it is a circular orifice or to the width in the case of 

a rectangular orifice, will advantageously be less than 75% of the diameter of the conduits (40) 

and normally more than 2 mm. 

The device of the present invention functions on the principle of allowing the gas and 

liquid phases to mix inside the conduits (40) before injecting this mixture at different points 
15 optimally covering the cross section of the reactor, via the open lower ends (21) of the conduits 

(40). In order to ensure the best possible distribution of the mixture of gas and liquid phases 

leaving the conduits (40) via the lower ends (21), a certain density of conduits is required. This 

density is generally in the range 100 to 700 conduits per m 2 of bed cross section, and preferably 

it is in the range 150 to 500 conduits per m 2 of bed. 
20 In accordance with one characteristic of the present invention, an annular chamber (28) 

runs along the wall of the reactor and comprises an inner envelope (30) hereinafter termed the 

inner wall, said inner wall generally being substantially circular and concentric with the reactor, 

and typically fixed to the plate (20) via its lower portion . 

The inner wall (30) is substantially vertical and positioned in the space comprised 
25 between the wall of the reactor (13) and the outermost series of conduits. The positioning of the 
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inner wall (30) is such that the width of the annular zone is generally less than 5% of the 
diameter of the reactor and preferably less than 2% of the diameter of the reactor. This width is 
typically less than the distance separating two neighbouring conduits (40), which distance is 
more accurately known as the interaxial distance. 

The lower portion of the inner wall (30) is provided with openings (32) termed lower 
cross sections of flow, bringing the annular zone (28) into communication with the central 
portion of the plate (20). 

In certain cases, the inner wall (30) can comprise a continuous top (35) shown in Figure 
Ibis, which renders it tight to the gas phase. In this case, the liquid phase occupies the whole of 
the annular zone defined by the wall of the reactor (13), the inner vertical wall (30) and the 
continuous top (35). The preferred variation, however, is the variation in which the upper 
portion of the annular zone is open and communicates with the gas phase of the reactor. 

The liquid phase, shown by the flow (12) , is introduced into the annular zone (28) from 
outside the reactor via a line (2) traversing the reactor wall. It is distributed throughout the 
annular zone, creating a liquid volume the height of which is typically lower than the height of 
the inner wall (30) to prevent any liquid from overflowing over the inner wall (30). 
This carries out two technical functions: 

• the annular zone acts as a buffer zone to fluctuations in the liquid flow: when an 
instantaneous flow which is greater than the mean flow rate occurs in the annular 
zone, the liquid level rises in the annular zone while the interface in the central 
zone of the conduits does not rise much. The annular zone (28) thus amortizes 
fluctuations in the flow, which would not occur in the absence of the lower cross 
sections of flow (the liquid would then supply the central zone by overflowing, 
without a buffer effect); 



• the absence of liquid overflow also avoids foaming and/or turbulence in the 
central zone of the plate. 
To this end, the relationship between the flow rate of the liquid phase entering the 
annular zone, the lower cross sections of flow (32) and the height of the inner wall (30) must be 
5 respected. The skilled person could readily determine the lower cross sections of flow (and in 
particular a sufficient total cross section, taking into account the height of the inner wall (30), to 
avoid overflows (under normal operational conditions) over the upper portion of the inner wall 
(30). The inner wall (30) is higher than the highest level of the lateral orifices (42) of the 
conduits (40), but is below the level of the uppermost openings (43). 

10 When the annular zone comprises a top, the height of the inner wall (30) will simply be 

less than the level of the upper openings (43). 

The liquid phase passes from the annular zone (28) to the central portion of the plate (20) 
through the lower cross sections of flow (32). These lower cross sections of flow (32) are 
typically located at a level lower than the lowest level of the lateral orifices (42), so that said 

15 lower cross sections of flow are entirely immersed in the retention volume of the liquid 
contained in the annular zone (28). Thus, a first level is established either side of the inner wall 
(30), which can fluctuate as a function of sudden changes in the liquid flow, corresponding to the 
liquid retention volume in the annular zone (28), and a second level corresponding to the liquid 
retention volume of the plate (20). 

20 This second level supplies the lateral orifices (42) of the conduits (40). This second level 

defines, with the gas phase above it, a particularly stable and almost horizontal interface, as any 
variation in the flow rate of the liquid phase (12) entering the reactor will have an effect on the 
liquid retention volume of the annular zone (28) which will then play the role of a buffer zone to 
the liquid retention volume over the plate (20). The existence of this stable interface, which is 

25 also as flat as possible, above the liquid retention volume of the plate (20) and which is thus non 
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foaming, guarantees a regular and uniform supply to the plurality of conduits (40) by means of 
the lateral orifices (42). 

The distance shown as (H) in Figure 1 separating the level of the lower cross sections of 
flow (32) and the lowest level of the lateral orifices (42) is usually more than 20 mm, and 
5 preferably in the range 100 mm to 300 mm. This distance (H) has the effect firstly of 
maintaining a sufficient liquid retention volume above the plate (20) to dissipate at least a 
portion of the kinetic energy of liquid jets from the lower cross sections of flow (32) located 
below the lateral orifices (42), thereby preventing those liquid jets from perturbing the interface 
between the liquid retention volume and the gas phase above it which must also remain as flat as 

10 possible regardless of the level at which it is established. 

The distance (H) also creates a minimum residence time for the mixture of gas and liquid 
phases inside the conduits (40), and thus optimizes mass transfer between said gas and liquid 
phases, which endows the conduits (40) with the role of a static mixer. Finally, the conduits (40) 
are generally extended by a distance (h) below the plate (20) to prevent a portion of the mixture 

15 derived from the conduits (40) from propagating over the lower surface of the plate (20), and to 
reduce the distance (d) separating the lower ends (21), the outlets from the conduits (40), from 
the upper level of the granular bed located below the plate (20). 

The distance (h) is generally in the range 10 to 100 mm, and preferably in the range 20 to 
80 mm. To avoid segregating the mixture of liquid and gas phases formed inside the conduits 

20 (40), the distance between the lower ends (21) of the conduits (40) and the upper level of the 
granular bed (22) is often in the range 0 to 50 mm, 0 excluded, and preferably in the range 0 to 
20 mm, 0 excluded. 

Finally, in the upper portion of the catalytic granular bed (22) and resting thereon, there is 
generally a layer of inert spherical particles (50), termed the guard bed, to maintain intact or as 
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little disturbed as possible the distribution of the mixture of gas and liquid phases leaving the 
conduits (40) to the upper level of the granular bed (22). 

Said layer of inert particles is generally more than 50 mm thick and preferably in the 
range 100 to 300 mm. The diameter of the inert particles used to constitute said layer is 
5 generally more than 6 mm and preferably more than 15 mm. 

The rate of injection of the liquid to the lower cross sections of flow (32) is generally 
calculated so that the liquid level in the annular zone (28) is higher than the liquid level in the 
central portion by 1 to 10 cm. The speed of the liquid traversing the lower cross sections of flow 
(32) is generally in the range 0.5 to 5 m/s. 

10 The gas and liquid phase admitted into the conduits (40) via the lateral orifices (42) are 

mixed inside the conduits (40). The interface between the liquid retention volume above the 
plate (20) and the gas phase can separate the lateral orifices (42) into a first lower group 
immersed in the liquid retention volume and which serves to introduce liquid inside the conduits 
(40), and a second upper group, i.e. corresponding to the non-immersed portion of the conduits, 

15 which acts to introduce the gas phase inside said conduits. The gas and liquid phases are then 
introduced separately into each conduit (40). 

It should be noted that the lateral orifices (42) disposed over a plurality of levels along 
the conduits (40) are not specifically assigned to passing the liquid phase or the gas phase, but 
are naturally distributed as a function of the position of the liquid interface above the plate (20) 

20 into a first lower group ensuring the passage of the liquid phase and a second upper group 
ensuring the passage of the gas phase. Since the two lower and upper groups form two series 
which are clearly separated by a clearly defined almost horizontal plane, it is vital that the 
interface between the liquid retention volume and the gas phase is itself defined as clearly as 
possible and is as stable as possible. The invention has the precise aim of guaranteeing the 
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quality of said interface the position of which can clearly vary as a function of the operating 
conditions. 

Clearly, the higher the flow rate of the liquid phase, the higher the level of the interface 
between the liquid retention volume and the gas phase, but this level generally does not exceed 
5 the level of the upper openings (43) in the conduits (40). 

Figures 2 and 2bis show a top view of a distribution device of the invention in the case in 
which the conduits (40) are disposed in a triangular pattern. Figure 2 clearly shows that there are 
no conduits in the annular zone (28). Figure 2bis shows that the inner wall (30) can be fixed to 
the wall of the reactor (13) via fixing tabs (36) so that if necessary, a continuous cross section of 
10 flow (32) can be provided in the lower portion of the wall (30). 

The distance between the conduits (40) and the inner wall (30) can be reduced as much as 
desired. 

Figure 3 shows two embodiments of cross sections of flow located in the lower portion of 
the inner wall (30). These cross sections of flow can be slots with a rectangular cross section as 
15 shown at (33), or circular or triangular as shown at (34). These cross sections of flow can also be 
in the form of a continuous or substantially continuous slot. When the slots form a discrete 
ensemble, it may be possible to have a distance h' between the lower edge of said slots and the 
level of the plate (20). This distance h' is preferably in the range 0 to 30 mm, 0 excluded. 

Example 

20 A comparative test was carried out between a prior art distribution device constituted by 

a perforated conduit plate supplied with a flow of gas along the reactor axis and a liquid flow 
injected directly into the liquid retention volume located above the plate from a tube traversing 
the lateral wall of the reactor, and a device of the invention, as described in Figure 1, comprising 
a perforated conduit plate supplied with gas in the same manner as with the prior art device and 
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with liquid via a radial tube opening onto the side wall of the reactor at a distance of 100 mm 
above the plate and opening into the annular zone described in the present invention. 

The annular chamber described in the invention is delimited by a circular inner wall and 
by the side wall of the reactor. The two devices were tested in a 400 mm diameter reactor. The 
distributor plate itself was identical in the prior art distribution device and in the device of the 
present invention. 

The distribution device was constituted by a plate on which 55 x 15 mm diameter 
conduits were fixed. The conduits were perforated with 20 circular 7 mm diameter orifices 
distributed over 10 levels 50 to 250 mm from the level of the plate. 

In the device of the present invention, the liquid was introduced from the line (2) using a 
tube traversing the side wall of the reactor in the geometry described in Figure 1. A circular wall 
defined a 30 mm wide annular zone located between the wall (30) and the side wall of the 
reactor. The distance between the level of the cross sections of flow of the circular wall (30) and 
the lowest level of the orifices in the conduits was 50 mm. 

A comparison of the distribution of the amount of gas measured in the catalytic bed at a 
distance of 500 mm below the lower end of the conduits (4) was carried out using gamma ray 
tomography. Figures 4a; 4b and 5a;5b show images of the gas measured when the prior art 
distribution device was used (Figures 4a and 4b) and when the distribution device of the present 
invention was used (Figures 5a and 5b) respectively. 

The colour spectrum extends from black for zero gas (liquid flow only) to white for 60% 
gas. The liquid flow with respect to the nominal cross section of the reactor was 56 kg/(m 2 .s) 
and the gas flow rate was 1 kg/(m 2 .s). Figures 4a and 5a represent an image of the gas flow over 
the whole cross section of the catalytic bed and Figures 4b and 5b show a gas profile across a 
reactor diameter. 
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As can be seen, in the absence of the device for retaining liquid in the annular zone, the 
distribution of gas in the cross section of the bed was substantially degraded in the sense that 
Figure 4a (prior art) shows less uniform levels of grey than those of Figure 5a (in accordance 
with the invention). 

As also shown by the profile obtained over a diameter of the reactor of Figure 4b, the gas 
is not at all homogeneous over the entire cross section in the absence of the annular zone for 
retaining liquid from the radial line (2). The liquid level is unbalanced because of dissipation of 
the kinetic energy of the liquid jet which impacts on the gas/liquid interface and substantially 
perturbs the interface, and the conduits are not all supplied in the same manner. In contrast, with 
the device described in the present application, a much more homogeneous distribution of gas 
over the entire cross section of the bed is obtained, as shown in Figure 5b. 

The invention not only concerns a device for distributing a liquid and a gas phase, but 
also concerns any chemical reactor comprising such a device and any chemical process using 
such a reactor. Typically, such a reactor comprises at least one fixed bed supplied in co-current 
downflow mode with a gas phase and a liquid phase, the volume ratio between the gas phase and 
the liquid phase being in the range 1 to 400, and preferably in the range 1 to 100. The invention 
is particularly applicable to processes for converting synthesis gas (mixtures of hydrogen and 
carbon monoxide) and to processes for selective hydrogenation of hydrocarbons containing 2 to 
7 carbon atoms, limits included, and to processes for the hydrotreatment of hydrocarbon, for 
example gas oil cuts. 



